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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method and a device which can 
perform screening simply and quickly without requiring special technology. 
SOLUTION: In this screening method for a non-volatile semiconductor memory, 
an initial erasing time tei in which written data is erased in an initial state is 
measured, it is compared with a set erasing time tes previously set, and pass/fail 
is discriminated. A set erasing time is set based on the following relation. That is, 
plural memory chips are sampled, write-in voltage from a write-in voltage 
generating circuit 3 and erasing voltage from an erasing voltage generating 
circuit 4 are repeatedly applied to plural memory chips 2, the number of times of 
being erasable Nf immediately before disablement of erasion is measured and 
relation between the initial erasing time and the number of times of being 
erasable is grasped. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The screening approach of the non-volatile semiconductor memory 
characterized by judging success or failure as compared with the setting blanking 
time (tes) which measured the blanking time (te) which eliminates said written-in 
data in the screening approach of the non-volatile semiconductor memory in 
which the writing and elimination of data are possible, and was set up 
beforehand. 

[Claim 2] The screening approach of the non-volatile semiconductor memory 
according to claim 1 which is the initial blanking time (tei) by which said blanking 
time was measured by the initial state. 

[Claim 3] Said setting blanking time is the screening approach of the non-volatile 
semiconductor memory according to claim 1 or 2 which samples two or more 



memory chips, measures an eliminable count (Nf) just before writing in said two 
or more memory chips, repeating and impressing an electrical potential 
difference and blanking voltage and eliminating becoming impossible, grasps the 
relation between said initial blanking time and said eliminable count, and is 
decided based on this relation. 

[Claim 4] The installation substrate which lays two or more sampled memory 
chips, and the write-in electrical-potential-difference generating circuit which 
generates the write-in electrical potential difference impressed to said two or 
more memory chips, The blanking voltage generating circuit which similarly 
generates blanking voltage, and the data readout circuitry which reads an 
elimination signal, The counter which measures the count of impression of said 
blanking voltage, or the count of read-out of said elimination signal, Screening 
equipment of the non-volatile semiconductor memory characterized by 
computing an eliminable count (Nf) and said blanking time just before having the 
controller which controls said a series of circuits, repeating and impressing a 
write-in electrical potential difference and said blanking voltage and eliminating 
becoming impossible. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the screening approach of the 
non-volatile semiconductor memory currently used for the industrial control 
equipment, the computer, etc., and its equipment. 
[0002] 

[Description of the Prior Art] It is a certain threshold electrical potential difference 
VthO as one of the screening approaches which secures reliable non-volatile 
semiconductor memory conventionally. There was a method of judging the above 
non-volatile semiconductor memory to be a normal article. Namely, threshold 
electrical potential difference [ in / using the sample of the number of 
specification extracted from the memory chip for evaluation at random as shown 
in drawing 7 / non-volatile semiconductor memory ] VthO It is a certain threshold 
electrical potential difference VthO to all the products that create and screen a 
histogram. The above non-volatile semiconductor memory was judged to be a 
normal article. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the conventional 
screening approach, in order to measure the threshold of the whole flash plate 
memory chip and to use a special static test mode, it is necessary to grasp 
special techniques, such as hardware architecture of non-volatile semiconductor 
memory, and, and there was a problem that the whole screening system was 
complicated and measurement took time amount. Then, this invention does not 
need a special technique but it aims at offering the approach and equipment 
which can be screened simply quickly. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, 
this invention is good to measure the blanking time (te) which eliminates said 
written-in data, to make it the configuration which judges success or failure as 



compared with the setting blanking time (tes) set up beforehand, and to make it 
the initial blanking time (tei) by which said blanking time was measured by the 
initial state in the screening approach of the non-volatile semiconductor memory 
in which the writing and elimination of data are possible. Moreover, said setting 
blanking time samples two or more memory chips, measures an eliminable count 
(Nf) just before writing in said two or more memory chips, repeating and 
impressing an electrical potential difference and blanking voltage and eliminating 
becoming impossible, grasps the relation between said initial blanking time and 
said eliminable count, and is decided based on this relation. Moreover, the 
screening equipment of the non-volatile semiconductor memory of this invention 
The installation substrate which lays two or more sampled memory chips, and 
the write-in electrical-potential-difference generating circuit which generates the 
write-in electrical potential difference impressed to said two or more memory 
chips, The blanking voltage generating circuit which similarly generates blanking 
voltage, and the data readout circuitry which reads an elimination signal, The 
counter which measures the count of impression of said blanking voltage, or the 
count of read-out of said elimination signal, It has the controller which controls 
said a series of circuits, a write-in electrical potential difference and said blanking 
voltage are repeated and impressed, and it is made the configuration which 
computes an eliminable count (Nf) and said blanking time just before eliminating 
becomes impossible. 
[0005] 

[Embodiment of the Invention] Hereafter, the example of this invention is 
explained to a detail based on drawing. Drawing 1 is the block diagram showing 
the screening equipment of the non-volatile semiconductor memory of this 
invention. In drawing, the installation substrate with which 1 lays the memory chip 
2 for screening, the data readout circuitry to which a write-in electrical-potential- 
difference generating circuit and 4 measure a blanking voltage generating circuit, 
and, as for 5, 3 measures blanking time, the counter with which 6 measures the 
count of read-out, and 7 are controllers which control a series of circuits. The 



cellular structure of the non-volatile semiconductor memory of a memory chip 1 is 
shown in the mimetic diagram of drawing 2 , (a) shows the conceptual diagram of 
the cellular structure and (b) shows the conceptual diagram of a memory array. 
For 21 , as for a drain and 23, in drawing, Si substrate and 22 are [ the source 
and 24 ] oxide films. In addition, in VG, a word line and VS show a source line 
and VD shows a bit line. The cellular structure of a memory chip 2 is the thing of 
the flash memory of the capacity 128KB type which writes in and eliminates data 
with a Floating gate Thin Oxide mold by Fowler-Nordheim Tunneling (it 
abbreviates to F-N Tunneling hereafter). In the conceptual diagram of drawing 2 
(b), four memory cells have been arranged, in the control gate of a eel, a bit line 
is arranged for a word line, the source line is arranged to the drain at the source, 
and the above-mentioned wiring is arranged in the 1024x128x8=1048576 piece 
cel. The electrical potential difference impressed at the time of data writing, 
elimination, and verification is shown in Table 1. 
[0006] 
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[0007] Actuation is described below. Screening was performed according to the 
flow chart shown in drawing 3 . First, 12 flash memories were prepared as a 
sample. Blanking time te It measured by the approach of showing relation with 
the count N of elimination in drawing 4 . Drawing 4 is the eliminable count Nf. 
And it is the flow chart of the measurement algorithm of blanking time te. 
Eliminable count Nf It is loop count N of drawing 3 , and is blanking time te. It 
defines, the product, i.e., te =mxtes, of the set-up blanking time (it abbreviates to 
the setting blanking time tes hereafter), and loop count m of elimination. The 
measurement result of three typical samples is shown in drawing 5 among 12 
samples. The initial blanking time tei is the first blanking time te from 



measurement initiation. The definition was given. Blanking time te It decreases in 
early stages of writing and elimination, is stabilized after that, and is in the 
inclination which increases rapidly [just before writing and elimination become 
impossible ]. Moreover, the long sample of the initial blanking time tei is the 
eliminable count Nf. It is few and the short sample of the initial blanking time tei is 
the eliminable count Nf. Many Furthermore, as shown in drawing 6 , they are the 
initial blanking time tei and the eliminable count Nf. Data were approximated with 
the least square method and the curve fit was carried out. A continuous line 
shows the curve fit itself, the wavy line shows the confidence interval, and this 
created the master curve. It is Nf about the desired value of writing / elimination 
resistance which a flash memory user demands now. If it is a time, normal 
blanking time will serve as tec from the master curve of drawing 5 . Therefore, it 
is Nf by measuring the initial blanking time tei and screening the flash memory 
which becomes tei<tec as a normal article to the flash plate memory chip total 
which a user uses. The writing and elimination more than a time are guaranteed. 
With an above-mentioned approach and equipment, when the flash memory was 
screened, it was able to screen in large quantities and correctly only by 
measuring the initial blanking time tei in a short time. In addition, although this 
example had taken up the flash memory as non-volatile semiconductor memory, 
the good result was similarly obtained about EEPROM. 
[0008] 

[Effect of the Invention] Since it was made the configuration which judges 
success or failure as compared with the setting blanking time which measured 
the blanking time which eliminates the written-in data by the initial state, and was 
set up beforehand according to this invention as stated above, a special 
technique is not needed but a lot of non-volatile semiconductor memory can be 
screened in a short time. For this reason, it is effective in reliable non-volatile 
semiconductor memory being correctly securable. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the screening equipment of the non- 
volatile semiconductor memory of this invention. 

[Drawing 2] It is drawing showing the cellular structure of the non-volatile 
semiconductor memory used for this invention, and (a) shows the conceptual 
diagram of the cellular structure and (b) shows the conceptual diagram of a 
memory array. 

[Drawing 3] It is the flow chart which shows the screening approach of this 
invention. 

[Drawing 4] It is the flow chart which measures the eliminable count and blanking 
time of this invention. 

[Drawing 5] It is the graph which shows the blanking time of this invention, and 
the measurement result of the count of elimination. 

[Drawing 6] It is the graph which shows the relation between the eliminable count 
of this invention, and blanking time. 

[Drawing 7] It is the histogram of the non-volatile semiconductor memory which 
used the threshold electrical potential difference which is the conventional 
screening approach. 
[Description of Notations] 



1: Installation substrate 
2: Memory chip 

3: Write-in electrical-potential-difference generating circuit 
4: Blanking voltage generating circuit 
5: Data readout circuitry 
6: Counter 
7: Controller 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 7] 
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